N-oxygenation of primary amines and hydroxylamines and retroreduction of hydroxylamines by adult human liver microsomes and adult human flavin-containing monooxygenase 3.
Adult human liver microsomes catalyze the NADPH-dependent N-oxygenation of 10-N-(n-octylamino)-2-(trifluoromethyl)phenothiazine to the corresponding oximes through the intermediacy of the hydroxylamine. In the presence of adult human liver microsomes, the primary amine is stereoselectively converted to the cis-oxime, but addition of the alternative competitive substrate hydroxylamine hydrochloride apparently decreases the amount of aliphatic hydroxylamine retroreduction because an increase in oxime formation was observed. In the presence of hydroxylamine hydrochloride, however, the oxime product recovered was formed with very low stereoselectivity. Studies on the biochemical mechanism of oxime formation suggested that cis-oxime formation in the presence of adult human liver microsomes was largely dependent on the human flavin-containing monooxygenase (form 3). This conclusion is based on the effects of incubation conditions on product formation when compared to results observed in the presence of cDNA-expressed human FMO3. The retroreduction of the intermediate hydroxylamine was dependent on NADPH but was not catalyzed by human flavin-containing monooxygenase (form 3) or any one of seven prominent cytochromes P-450 that have been well-characterized in the human liver microsomes examined. The results suggest that aliphatic primary amines are efficiently sequentially N-oxygenated in the presence of human liver microsomes to hydroxylamines and then to oximes mainly by the human flavin-containing monooxygenase. Retroreduction of the intermediate hydroxylamine is apparently facilitated by a novel but as yet poorly characterized enzyme system that does not employ any of the currently known well-characterized cytochrome P-450 enzymes present in adult human liver microsomes.